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Electrostatic Filter for Flue Gases 

x 

The invention relates to an electrostatic filter for a fine 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liguid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous ' 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained i„ the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone . 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter • The known cleaning 
measures are too expensive for non-industrial use* In 
.particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing pf such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
fiaintenance cpsts of which are kept within reasonable limits, 
and which are easy to service* " 

According to the present invention, the objective is 
attained using an electrostatic filter "which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points, at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes *nd the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the • 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however r it is also possible to clean several 
electrodes, or the entire .electro^ bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 



.309833/0668 



- 5 - 



2206057 



- 5 - 



the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the Intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is* 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the' energized 
electrodes may be taken oyer by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber> namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may. be 
filled into paper bags, for example. 

.The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of. the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the higH-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rale out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
el et rode, 4 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes, 

'y . Figure 6 shows a brush head for the energized 

electrodes.. 

The filter includes a filter chamber 11 , through which gas 
to be cleaned flvws in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

In" order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
y precipitating eletrodes 13 to be cleaned using brushes 

according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. yhe removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chafes: 11 is designed as a 
^removable hood 111, and energized electrodes .14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it; which can be 
removed from the filter chamber 11 after the hood 111- is 
lifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source/ not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure* by a sleeve 
18, which fills the open space between the filter-^chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14 „ 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11 , from which it may be filled, for example, into paper 

bays* 
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Claims 



fO An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, * 
tubular precipitating eletrodes situated in the chamber at a 
distance from one ahother> extending in the flow direction 
• of the gases and energized electrodes situated 
eccentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
whereln energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chaniber after a hood sealing the filter chamber is 
lifted off . 

2. An electrostatic filter according to Claiia 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode, bundle- 
s' An electrostatic filter according to Claim 2, ■ 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 2, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5. -An electrostatic fiit-^ 
6 * 1,16 electrostatic fin--~ 
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der Verbreaauag rba f eaten, flffentgen ana gaafgnnigen 1 * 
Breaastoff ea entateheadeii Bauohgaaea ulna in Terachie- 
deaen toefahrungsforoen beJcanat. Bekaimt alnd ins be so n- 
aere zveistuf ige, oit Hoohspamwag betriebeaerBlektro- ' 
filter, beatehend aus einer Bilterkaaoer oit einer Bin- 
*ritts8ff aung fOr daa zu reiaigende Gaa am Pofl *er Bao- 
oer und einer AaatrittaSffanag fur daa gereiaigte Gas 
am Jtopf der Banner uad einer Hebrzahl voa in der Kammer ' 
io Abstand ^oneiaaader angeordaetea, aioh ia Stromungo- 
richtung des Gasea eratrecJcenden, geerdeten, robrformi- 
gea BiederschlagaeleJrtrodea sovie Jconzeatriacb darix. ' 
geordueten apaanungafuhrendea Blektrodea, die aa ihrea 
freiea, der BiatritteafJfcang fur daa Gaa zugewaaaten Ba- 
den Sprubspitzea aufweisen. la iahooogeaea elefctrisohen 
Sprttlrf eld der loniaatioaszone dieaer Sitter warden die 
ia zu reiaigeaden (Jaa enthalteaea featea and/oder fluasi- ' 
. gen Partiicel uaipolar aufgeladen and i» hooogen etatischen 
*el4 der Bbscheidangazone aaa deo Gas aiedergescaiagen. 

Die Bilter.ottaaen Ton Zeit zu Zeit gereiaigt werden, das * 
faeiiJt die an den Hiederschlagaelelrtrodea abgeachiedenen 
Partiicel ottssen entfernt warden. Bei inudstrieiien .tola- 
gen geschieht dies durca Bfttteln oder Klopfea nittela" * 

309833/rtfifift _ % J 



elgens dafttr instaiXierter> 0 rrleatangen oder aber darch 
Vascaen des Jilt era. POr den nicntinauetrieU.en Etasata 
slid die bekamrten Betnigungana&aahnen zu aafvendig. Ine- 
besondore KLebende Bucks tSnde ana der Verbremrang flussi- 
ger BrenaatoXf e iaeaea sich auf dleeeWeiee nor vavoU<. 
atandig* entf eiaea: Das Vascaen eines ealobea Pil-fcers wirf t 
zadem Abwasserprobleine auf . 

• * 

Die der Prfindnng zngrandeliegende Atrfgabe let es, einen 
BleJciroXiiter fur die ibsoaeidnng von featen and flBsai- 
gen. Partite}* aae dera Abgae insbesoadere ron irf/*!r*ri-aac±ri- 
elien Heizangsanlageri zu aoaaffen, deesen inschejtfangs- 
and WterhaltangBtoBtaa sich in Tertre-fcbaretf Grenzen hal- 

ten and. der leioht zu war ten- lat» 

■ - - . 

Die Attfgabe wird erf indungsgemiifl ait einen Blektrefilter 
gelfet, der ana elner Pilterkanmer mit elner BUrtrltts- 
bffnang fur das su relnlgende Gas an PaB der taer and 
elner iMtrittatt fnung fur' das gereinigte Gas a« Xopf der 
taer and elner Hehrsahl vbn in der 'taw l» Ablrtana ^ 
elnaader angeordneten, aloa In Strgnangsriohtang des Gases - 
eretrecfceaden, geerdeten, loarforolgen ITiederscbUgeerektro- 
den aeWle Jreneentrlsob, darln aageerdneten spaanangefdbreaden 1 
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SLelctrodenj die aa ihren fret en, dor BtotrittsSfftemg fOr 
das Gas zugewandten .End en, Sprfihspitsen eufveisen, beetefct 
and dadaroh geJcennzelohnet-ist, daB sSmtliohe spaninzngs- 
fShrende Elektroden an einen sioh oberhalb der Hieder- 
gohlageelektroden erstreckenden Batmen hangend In den Hie- 
derschlagselektro den nach Abheben einer die Eilterkamme;r 
abechlie fiend en Hanbo *aus der Filtexkammer gemeinsam ent- 

ne timber angeordne* sind* 

- 

* 

Die erfindUDgegemaB vorgesehene Miiglichkei* der Entnehm- 
barkeit der spaztntmgsfQhrend^n Elektroden 
neten Pilterfcammer erSffnet' die* HogliobJceit, eowohl die 
spannungsfUhrenden Elektroden alo men. die file derschlaga- 
elefctroden eit in entsprechender Yeiae attsgestalteten Btfr- 
eten Ton Hand, also mit geringsteo appartivem Axxf wand, za 
relnigen, tmd ztrsr durcbgreif ender alo dies Bit den libli- 
ohen SeinigangBaafinahmes mdglioh 1st. Babel komen die ein- j 
selnen Elektroden naoheinander nit einer Sinselbftrsta durch- 
gepntzt verden,.es Jcann aber anon eine Mehreahl Von Blefc- - 
trodeu, gegebenenfalis das ganze Blektrodenbttndel, ait ent- 
epxechenden Bttr b tenp ate en aaf .einmal goreinlgt warden. 

In veiterer. Ausgestaltung der Erfiniung liegen die an ihren" 
auetrittsseit'igen stiraseiten aofgeweiteten Hiedereohlags- 
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elektroden mit ihren" aufgeweiteten Enden raxter tfberdeokung 
der ZwieobenrSniue bllndig gegeneimnder an una eind Yon 
- einer den verbleibenden Banm swieohen -Pllterfcammerwandung 
raid Biektrodenbflndel abaoblrmenden Manaohette eingefaflt, 
eo dafl das gesamte ©as.-wangalSuf ig dta HiedersohlagiJeiek- 
troden durohatro*Bend der Beinigung tmterwo.jxfen Wird* Zweck- 
neBigerweise sind- die Biederecniagseiektroden unter Bil- 
dung elnes secbaeckigen Bundea* aufgeweitet. Baraus reaul- 
tiert die grSB-fce Baokungsdiehte der Biektroden mid damit 
das Optimum an verbleibenden Steooungeqaerschnit-fc. 

- r < m 

Die lotion der elektrischen loiter fto die spanhungsftih-- ' 
renden Elelrtroden kann von der geneinsamen, siob auf in " 
der PilterfcaBner angeordneten Isolatoren abstutsenden Bal- 
terung fttr die Biektroden, namlibh de* Bajunen nnd den da- 
ran angeordneten, die Biektroden tragenden -Irarersen, uber- 
nofflmen werden. 

• - 

Ana Sioherheitagrtinden kann der die Bilterkaiu,er absohiies- 
aenden Battbe ein die elektriaeae Terbindnng swisohen deri '\ 
epaimungBfUhrenden Biektroden. bsw. dem die Biektroden tra- 
genden Bahmen nnd der Spannangaqueile beim JLbheben der Hau- 
be unterbrechender Schalter zugeordnet seln. 

309833/niiaa ^ e - 
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3>a*lt der Abrieb T*a dea. JledersohLa^elefctrodea a«e der 
Filterkamaer eatferat werdea iaan, geht die witerfcaamer 
bodeaseitig svecfcafcigerweiae to eiaea Renter «* Sohieber- 
versoblue dber, a«a dea der Abrieb etv* In PapiereSclce ab- 
gefdlit vird. ... 



Ber Piiter wird 2W i S oh-.> Pooh, uad Zanin angeordnet. Hit 
eiaer eiatrittaeeitig vorgeeebeaea Drossemappa iaaa der 
) Abgae^tt i» die Siltex*a»aer anterbroehea werdea and 
I aaroh eine aastri.t^seitig vorgesebeaea ^aelldappe kaan 
die Biawir^g dea Eaalnoogea attf die ?il £erica8Ioer 
- brochea verdeh. Me erforderliche Hochspaaauag fa* die 

apaaaoagafdareadea-Elelctrodea liefert eia dafdr vorgeaebe- 
aer meichrichter. 

«. er Tar^to ist, aiBlegpar. W 4er Mw „ a<Bh b ^ 

tst. B4 ^ohUeBt aas aetaen Btosate wt tatotrieUea inla-' 
gen, bei denea ra retnlgeaae fl^ohg^. a ^ Xeai aloW ^ 

: We Brfinsoag i.t an Hand der z . l0ha<01e WeltergellMia 
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^ 1 eiaea YertitaLsohuitt aurca den 

JPUter, 



elaea Sohaitt aach. Lioie H - if 
la Plgur 1 , 

* « 

ale Draufeicht anf eiaer Bleder- 
sohlagselektrode, * 

die Ineicht der ffcrfiaspitxe eiaer 
spannnngsfahreuaeai Elektrdae, 

eiaea Barsteakopf ftir aie ffieaer- 
ochlagsolekfcroden, 



*lgar 6 eiaea Bttrsteniopf mc ate spanaungB- 

fShrendeu iElektroden. 



Mite besteat aus de* i« flfime der t elttge _ * 

seiobaetea Pf«ile "von de* TO reiaiseadea Gas. dareaetroatea 
*ilterkam»er 11, wobei ate BlagrS.Be 12 *riBohea de* i* - 
der iilterfcamaer 11 aageordaetea BHadel HiederschUgseXeJ*.. 
treaea 13 aad aea seatri eeh *, deu Hleaerschlagselelctroa-ea * 
13 aageordaetea, **aaaaagsj»b*eadea BUktrodea H paeatert 
verdea, Bel* Pasalerea aer SprtttaapUsea 141 aer spaaauage-. 



fUhrenden EleJctroden t+ we'rden die im Gaa bof indliohon 
Sohwebeetoffe - feate tmd/oder flQssige Partlkel als Ter- 
brennungaprodukte bfcw. Bttokatande quo dor unvolletandlgen 
yerbrennnng - ontpolar anfgeladen raid die unipolar anige- 
ladenen Partlkel sodann an der Xnnenwandung 131 der Bieder-r 
sohlagselektroae 13 abgeschieden. 

JPOr die Jnfreohterhaltnng der Wirfesamkeit des Piltera 1st 
es erforderlich, insbeeondere die ffiea'erachlagaelektroden 
13, an den en eich ale abgeachiedenen Parti Eel absetaen, von 
Zeit iia Zeit zu reinigen. Zu diesera Zweck 1st elne artnebm- 
Laiieit aer spannungBfOteenden Blektroden 14. ana der Jil- 
tertian mer 11 rad damit ana den ffiederscfibgaelefcferoden 13 . 
Torgeeehen, die es gestattet, die Hiederachlagaelektroden 

13 nit? BOrsten gem SB Plgur 5 und die apannungefnhrenden 
BXektroden 14 *it Bficaten gemSB Pigur 6 an reinigen. Die 
Mogiiohkeit zur Bntnaiuae der spannnngefahrenden Blektroden 

14 aue der Pilterkanaer .11 wird daduron erSffnet, dafl daa 
Oberteil der Pilterkaaiaer 11 als abnehnbare Hanbe 111 auage- 
bildet iat, und die opaimnngaftthrendm Blektroden H ^emein- 
earn an einer ana einen Hansen 16 und daran angeordneten Tra- 
Teraen 161 bestehenden fragerkonetrnktion* aufgenangt stnd, 
die naoa lbb.eben .der Hanbe 111 ana der Bilierkamaer 11 ent- 
nehabar iat. ■ 
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dargeatelltm Spa^na^'all* ^ ^ ^ 

*™»eu , 61 aa» UtWa*,. m ate ^ 

t t rh8 " 8graaiea aa* tan. ' 

1£Z ' 171 ^ben iar SaM,» ,„ i^efb^tei." . 



1 «"» —<*- aar MWe,^.^ ^ 

-« *- Me«rcaa BWn a. l aasWU^e Wdhatta ,8 staXXt 

:l * i; n ~— *- — ^ 

113. «. «„ a« atwa 1* Japtersfcka aWUb« 
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Jn«*troft„ er , be.****, te^,,,, ^ 

Kopt ta, ta Mt a* elaer Hetaahl von In a„ ^ r „ 
^ata>4 T„ Mlaanaer a^ortootea, B i oh ta StT&langerlo|l _ 
to** ffaaea eratreoke-uen, geeraeten, robrf 8 »i gM su _ 
aoraciagaeuttxoaen Bowie t<m ^tri 0 oa aarl* a^eordaaw 

™B=Kea PartU[ e ta me w ^ ^ ^ 
•rotre^e. ^ ^ ^^^^ 
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den nacb .Sbhebeai eiuor die JiltexJcaumex abschlie Ben- 
den HgUbe earn der Pilterfcameaer geraeinsato eartneKabar 
angeordnet slnd. . 

• _ *. 

2. Blektrof liter nach Anspiuch 1, dadurch g efcexmseio hue t, 
daB die an ihreai aastritteseitigen Stirnseiten aufgeweite- 
ten HiedexsclLlag&elektxoden m±b ihren aafgeweiteten End en 
rater Uberdecktajg der ZwisctarSuae bSndig gegeneinander 
aaliegen tmd von einer den vjerbleibenden* Baam zwieoben 
Jilterkammervandtmg mad BleJrtrodenbHMel abschirmenden 
Mansche-tte eiugefaflt sinfl, 

3. - Blektrof ilter nach Abspruch' 2^ daddrbh- gekennseiclmet, 

- daB die Hiederechlagselektroden inrt'er Bildtmg eineo eecbs- 
eokigen Sondes anfgeweitet Bind* - 

• « 

4. melctrof liter nach a en. AosprOohen 1 bis. 3, dadorch gek^nn-. 
seiohnet, daB der sick liber in der raterkaamer angeordne- 
te Iselajoren abstttteende, ait die Bpaturangafdhrenden Elek- 
troden tragenden Srarercen vereehene Eahmen una die ftcareri. 
*en die elefctrischen leiter fOr die ©pannungBfabreriden 
21ektroden sind* 



2206G57 



--5 - 
it 



5. mactiot liter naoh dea iBsprflohan 1 bis +, dacfciroh 
fcenmselolmot, daB dor die Pilterfcaofije 



abgchlt 

Haabe ein die elektrisohe Terbimuag wttohen 



etfenden 



den. span- - 

. n^e^farenden Blekfcrbden hw. dem die BleJctrodea tra- 
gendai -Bahmen de r Spaimangequelle beim Abheben der 
Haube miterbrechender Sohalter sngeordnet let. 

6. BlektrofiXte* naob den i^prdehen 1 bis 5 , dadurcfa. ge- 
tem^eiclmet, daB die Pilte^ammer bodeneeitig i* eltMb 
ffriohter mit Sehieberrereohl^ fibergebt. 
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